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(57) Abstract 

The piropoaed process for ohtaining titanium dioxide 
involves the generation of a plasma from oxygen or 
oxygen-contairdng gas, introdnction of liquid ' titanium 
tetrachtoide into a p^8^^ atfmun, the temperature of 
which is between 1500 and 3500 the ratio of the 
respective molar flow rates of ooiygen and titanium 
tetrachloride being between liNS and 1.5, subsequent 
Qxidisatlan of the titanium^ tetrachloride in the plasma, 
quenching of the reaction products ioitiaUy at a 
temperature Tr of between 1(X)0 and 1000 *C down to a 
temperature T, equal to (0.5-0.7)Tr, T^ being the reaction 
product temperature and T, the coding tonperature. This 
is followed by coding of the reaction products and 
separation of &e target product. Between 5 and 50 %of the 
total quantity of oxygen should be introduced directly into' 
the reaction zone. The process is carried out in a plasmo- 
chemaical reactor comprising an axially symmetrical body 
(9) with an outlet aperture (10) in its lower part, a plasma 
generator (11) mounted in the upper part and jets (12) 
arranged below the plasma generator on one level and 
evenly spaced within the confines of the central zone of the 
housing's cross section, the diameter "d** of said central 
zone being equal to (0.6-0.9)Di, where Dx is the internal 
diameter of the housing. Nozzles (14) of the jets are 
directed towards the outlet aperture. The plasma generator 
(11) can take Uie form of one or more piasmotrons. 
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Cnocod nojipieHim jmoKcmm THxaHa BKJiKwaeT reHe- 
pauHK) luiasMU KHCJiopofla num KHCJiopoflcoj^epiKamero rasa, 
BBejieHwe TeTpaoopn^a THTaaa b imjmotA coctohhhh b 
njiasMeHHHft noTOK npH TeMnepaType nocjiejttHero 1500+ 
3500^0 H npH cooTHomeHHH mojwphhx pacxoflOB KHCJiopo- 
m M TeTpaxjiopHjia TMTaHa ot 1,05 jio 1,5 c nocjiejori)- 
miU4 oKHCJieHzeM TeTpaxJiopHjia TZTaHa b njiasMe, saKaji- 
Ky npojiyKTOB peaioiHH c TeMnepaTypol! Tp = 1000+ 
16130^0 m TeMflepaTypH T3 = (0,5+0,7Y Tp, me Tp ~ 
TewnepaTypa npoffyKTOB peaicmm; T^ - Tewnepaxypa aa- 
KajiKH, oxnaayieHHe npojQrttTOB peaKUHH a oTjiejieime ixe- 
jieBoro npojiyKTa. IIpp 3Tom ot 5 jio 50% ot odmero ko- 
jiw^ecTBa KHCJiopofla icejiaxeJiBHO bbojihtb HenocpejicTBeH- 
HO B 30Hy peaKiXHH. CnococJ peajiHsyeTCH b luiasMOXHMii- 
HeoKOM peaKTope, coflepKameM ocecHMMeTpOTiow Kopnyc 

(9^ C BHXOWfflM OTBepCTHeM ( I0> B HHSLHeli BPO HaCTH, 

reneparop (IV mrasMH, ycTaHOBJEeHmaft b Bepxnefi 
TH H $opcyHKH ( 12) , pasMeiueHHHe HHxe reHepaTopa alta- 
3MH Ha oflHOM ypoBHG paBHOMepHO B npejuejiax ueHTpftlB- 
Hoii 30HH nonepeHHoro ce^eHHH Kopnyca, jmaweTp ^ d " 
KOTopoH cocTaBJweT d = (0,6+0,9) D/ , rjie ^j- BHy- 
TpeHHHii BHaweTp KopnycatCoruia (14) $opcyHOK nanpaB- 
jieHH B cTopoHy BHXOjmoro OTBepcTHH. TeHepaTop (II) 
nJiasMU Moxex (Jhtb BunoJiHeH b buljis oflHoro ism rbcWDJO- 

KMX nJiaSMOTpOHOB. 
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cnocoB nOJEnEHHfl jmokcmjia tmtaha m 

rUIASMOXIMrqECKMM PEAKTOP jm EPO OCyiUECTBHEHMfl 



OEHACTL TEXHHKM 

M30C5peTeHHe othochtch k XHMH^ecKoM TexHOJioraH, 
a HMeHHO - K TexHOJiorHH nojry^eHHH coeiWHeHUfl MeTsm- 

JlOB H MOaeT (3hTB HCnOJIB30BaHO B npOH3B0;iCTBe J5H0K- 

cnm THTaHa. npnMeHflCMoro b KanecTBe narMeHTa b Jia- 
KOicpaco^Hofi npoMnnineHHOCTH, a TaKxe npH iisroTOBJie- 
ttWJi dywani, HCKyccTBeHHHX bojiokoh h luiacTMacc. 

nPEJDIlECTEyiOUIMf! yPOBEHL TEXHHKM 

lUiipoKo HSBecTeH cnocod nojryHeHiw moKCJim th- 

TSHa, OCHOBaHHHH Ha nap0$a3H0M OKHCJieHHH TeTpaxJio- 

pH.ua THTana, KOTopuft BKjncrtiaeT $opMHpoBaHJie noTOKa 
nj!a3MeHHoro TeimoHOCHTejiH c TewnepaTypoli 3000+I2000°C, 
HarpeB njiasMGHHUM TenJiOHOcHTeJieM (asoTow) Hcxcjunix 
peareHTOB (KHCJiopofla h TeTpaxJiopmia THTaHa) b raso- 

0(5pa3HOM COCTOflHHH COOTBeTCTBeHHO flO 1200+2100^0 H 

90arI200°C, cMemeHHe KOwnoHeHTOB c OKHCJieflHeM tbt- 
paxjiopima THTaHa npH TeMneparype 800-i-3000°C b npa- 

CyTCTBHH BOCSaBKH XJIOpHCTOrO aJDOMZHHH H OXJiaXflCHHe 

odpasoBaBiDHXCfl npojiyKTOB pearaiHH (cm. IlaTeHT CM 
}i 32754II. KJi. 23-202. 1966 r.). 

OflHaKo ^aHHHft cnococJ ae nosBOJweT ncxnyHHTL ne- 
jieBoii npoByKT c bucokhm coflepxaHHeM OTOKCH^a THTaHa, 
Hweiomero KpHCTajuiH^ecKyio CTpyKTypy b $opMe pyTHJia, 
KOTopuS 6oJiee ycToft^iHB k B03;ie!!cTBrao cojiHeHHoro H3- 
jivHeHHH. h ;ipyrHX $aKTopoB BHemHeli cpejm h odecneHH- 
BaeT jiy^iBHe xapaKTepncTHKH npH HcnonBSOBaaHH ero b 
KaqecTBe nHTweHTa. 

Bojiee nepcneKTHBHHM c tohkh speHHH noBHmeHHH 
KaiecTBa iiejieBoro npojQTKTa HBJiHeTCH cnocod, Biuno^a- 
wiuHH renepaimiD njiasMH KHCJiopojia hjih KHCJioposcojiepxa- 
Qiem rasa, cMemeHHe hcxobhhx peareHTOB nyTSM BBeae- 
HW5I B nJiasweHHuii noTOK TeTpaxJiopH^;a THrana b whou 
cccTOHHHH, nocjiBjjyjomee oKHCJieHne TeTpaxjiopHjia thtb- 
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Ha B njiaswe, oxJiaxjieHHe odpaaoBaBanxcH npojQTKTOB 
peaKUZH H oTjieJieme ueJiesoro npo^yKTa (cm. SaHBKy 
$p£imHH Jl 218699, KJi. C 01 G- 23/00. 1974 r.). EpH 
5 3T0M B njiasMy KHCJiopojia lum KHCJiopowojiepKaiqero ra- 
sa BBOJIHT napH xJiopHCToro aMMZHm. B KOJowecTBe 
1-A% OT MaccH TGTpaxJiopiijia TKTafla, npii OKHCJieHiffl 
KOTopax odpasyioTCfl nacTimu okchj© annMHaiw, cjiyxa- 
BUie ueHTpaMH ocSpasoBaHiw KpHCTajuiOB MOKcnm THTaHa 

10 pyvHJiBHoil ^hopMU. hto cymecTBeHHO noBHinaeT coflepxa-. 
mc nocJieOTero b ueJieBOM npo^iyKTe, ho npHBO^HT k yc- 
jiOKHeHHiD TexHOJiornH H KOHueHTpamm lurasMOXiamHecKO- 
ro peaKTopa, b KOTopoM ocymecTBJweTCH cnococJ. 

MsBecTGH iMasMOXHMHHecKHft peaKTop, npeflHasHa- 

15 HeHHHii jm ocywecTBJieHHfl pnfla iwasMoxHMiraecKHX npo- 
ueccoB, HanpHMep, KpeKimra yoeBOjcopofiOB , KOTopuii , 
MOKBT Ohtb HcnojiB30BaH jyifl nojiy^eHiw flwoKCMaa THTana 
oKHOJieHifleM TeTpaxjiopiaa THTana b njiasMe KiicJiopo^j- 
co.nepmaniero rasa. coflepjKunHlt ocecHMMeTpiwHuft Kopnyc 

20 c BuxoOTHM OTsepcTneM B HiDKHefi ero qacTH, renepaTop 
njiasMH, ycTaHOBJieHHuli b sepxHefl nacTH Kopnyca h chc- 
Terviy ^opcyHOK ma BBOfla peareHTOB. pasMemeHHHX Hiote 
re^epaTopa ruiasMU, KOTopae $opMHpyioT soHy peaKmm 

(CM. naTBHT $pr a 2351051. kji. b 01 J i/oo. 1977 r.K 

25 ^opcyHKH ycTaaoBJieHH b cSoKOBoii cTeHKe Kopnyca rpyn- 
nawH Ha pasHHX ypoBHHX, npHHCM $opcyHKH Kajwiol! rpyn- 
nu pasweuieHH na ojohom ypoBHe paBHOwepHO no nepuMeT- 
py Kopnyca, a BHXOjiHue corua ^opcynoK HanpasJieHH 
TaHreHUHaJiiHO no oTHomeHHio k oceBOwy nJiasMeHHOwy 

30 noTOKy, 

Hajffl^e HecKOJiBKHX $6pcyH0K h pasMemeHHe hx na 
o^HOM ypoBHe nosBOJiHer HHTeHCH^rampoBaTB npouecc ne- 
peMemHBaHHfl njiasweHHoro noTOKa c hcxo;ihhmh pearen- 

TBMH B MeCTe HX BBOfla, 1TO HBJWeTCH OWIHM HS yCJIO- 

35 BMft ycneiBHoro ocyuiecTBJieHHH pflja njiasMOXHMHHecKHx 
npoueccoB, k KOTopuw othochtch h npouecc nojiyMeHiw 
jmoKCHjia THTana. 
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OjmaKO npH ncnoJiBSOBaHHH nojiy^eHiw jchokch- 
jUa THTana HSBecTHoro iiJiaaMOXHMii^ecKoro peaKTopa c 
$opcyHKaMH, ycTaHOBJieHHHMii B cTeHKe Kopnyca, Ha BHyT- 
5 peHfleft noBepxHOCTH nocjiewiero odpasyioTCfl HapocTH H3 
cneraaerocH OTOKCH^a THiaHa, ^to ephboott k HapymenHK) 
ycTofiHHBOCTH flpouecca, cHmteHHK) Buxom uejieBoro npo- 
ByKTa H ero Ka^ecTBa. 

PACKPUTME HSOBPETEHMfl 

10 MsodpeieHHe HanpasJieHO Ha noBumemie TexHononw- 

HOCTH cnocoda nojiyHeHiifl jmoKcw THTana c yseJoiqeHH- 
ew cojiepKaHHfl pyTiuiBHOii ^opwa b ueJieBOM npoffyKTe h 
co3;iaHHe 3$$eKTiiBHoro luiaaMOXHMHHecKoro peaKTopa jsjir 
ero ocymecTBJreHHH, otfecneHHBaiomero ycToftqaBOCTB npo- 

15 uecca H BUCOKoe KaqecTBo npo;iyKTa. 

PeneflHe nocxaBJieHHoft aa^ann odecneHimaeTCH tcm, 
tiTo B cnococJe nany^eHiw moKcmm TUTafla, BKnuwaumeM 
renepamiK) njiaswu KHCJiopofla num KMCJiopoflcoaepxamero 
rasa, BBemaae b njiasMeHHtra hotok TeTpaxJiopujia THxa- 

20 Ha B majmm coctohhhh, nocjie;iiyiauee oKHCJieHHe TeTpa- 
xjiopHfla THTana b njiaswe, oxjiaameHHe oOpaaoBaBOHXCJi 
npoiOTKTOB peaKHHH H 0T;teJieHHe uejieBoro npojiyKTa, co- 
rjiacHo HSocSpeTeHHK), TeTpaxJiopHB THTana bboaht b njas- 
iweHHHfi noTOK npH TeMnepaType nocJiejwero I500-5-3500 C 

25 H npH COOTHOraeHHH MOJIHPHHX paCXOJlOB KHCJIOpOfla H TCT- 

paxJiopHjia THTana ot 1,05 ;io 1.5, a nepea oxjiaayjeHHew 
npojtyKTU peaKUHH c TewnepaTypoii Tp = I000+I6OO C noji- 
BepraioT aaKajiKe jio TeNuieparypH Tg = (0,5+0,7) Tp, 
i-RB Tp - TewnepaTypa npoiiyKTOB peaKHH; T3 - TeMnepa- 
30 Typa sanajiKH. 

npH 3T0M OT 5 RO 5055 OT OdlUerO KOJIH^eCTBa khcjio- 

po;ia BBOflHT HenocpejicTEeHHO b sony peaKHHH OKHCJieHHfl 

TGTpaxjiopHfla THTaHa. 

KpoMe Toro , b njiaswoxaMH^ecKOM peaKTope , coflep- 
35 scauieM ocecHMMeTpHqHHH Kopnyc c bhxootum oTBepcTHeM b 
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HHXKeii ero tocth, reHepaiop nJiasMH, ycTaHOBJieHHuM b 
BepxHeft HacTH Kopnyca h $opcyHKH jvm BBo^a hcxojwhx 
peareHTOB, pasNiemeHHue HBxe reHepaTopa iinasMU Ha oji- 
5 HOM ypoBHe. cor^iacHO HSOdpeTeHEDo, $opcyHKH BunoJiHe- 
HH oxjiaxjiaenHMH h paawemeHH b hojiocth Kopnyca pasHo- 
MepHO B npejiejiax neHTpajiLHOii sohh ero nonepeHHoro 
ce^eiflifl, apmeM conjra (JwpcyHOK HanpaBJieHH b cTopoHy 
BHxojworo oTsepcTJEiE Kopnyca. 
10 Ilpewio^TiiTejiBHO , HT0(5u jiHaweTp iieHTpa7ii.H0ii 30- 

HH nonepe^Horo ce^effflfl Kopnyca, b KOTopoM ycTaHoane- 
Hu $opcyHKB, cocTaBiian ot 0,6 no 0,9 ot BHyrpeHHero 
jumAeTpa. Kopnyca. 

Taiwce npe;mo^THTeJii»HO, HTodu $opcyHKH oxjiaama- 

15 JiHCb Boaoii. 

UejiecoodpasHO , MTOdu renepaTop iinasMH Cwi bh- 
nojiHeH, no KpaflHeJ! wepe, b BH^e ssjx imaaMOTpoHOB. 

npoBe^ieffiie npouecca oKHCJieHHH Teipaxjiopii^a th- 
TaHa B npewioxGHHOM jwanasoHe pewnrnHx napaweTpoB h 

20 Hajumiie flonojuHHTeJiBHoii onepamm - aaKanKH npojQrKTOB 
peaKUHH - odecne^HBaeT cojiepxaHHe b ueJieBOM npoffyK- 
Te He MeHee 95/5 jiHOKCH^a THTana b pyTBurEHoft ^piwe. 

noBbiraeHHiD KanecTBa ueJicBoro npo;iyKTa cnocodcT- 
Bye'f H oTcyTCTBHe napocTOB aa cTeiucax Kopnyca peaK- 

25 ropi, ^To odycJiOBJieHO npewioxeHHHM pasMemeHHeM $op- 
cyHQK, npejwasHaHeHHHX jsjm pacmMHBaHHfl xHflKoro Tex- 
paxjiopHjia THTaaa, b nojiocTH Kopnyca peaxTopa Ha ofl- 
HOM ypoBHe B npe;iejrax aeHTpajtbHOit 30hh ero nonepen- 
Horo ceHeHHfl. flHaMcrp KOTopofl cocTaBJiHeT ot 0,6 flo 

30 0.9 OT BflyTpeHHero ^aweTpa Kopnyca, a Tarate opHeH- 
TauHea coneji ^opcyaoK b HanpaBJieHHH BHxojworo oTBep- 
CTHH Kopnyca, i& ae cJie^yeT c oneBHWiOCTBiD h3 npsflne- 

CTByKmerO ypOBHH TeXHHKH. 

KPATKOE OimCAHME HEPTEIEfi 

35 Ha $Hr.I npejicTaBJieHa dJioK-cxewa ycTaHOBKH jsjiR 

nojiyHeHJifl fluoKCHfla THTaaa corjiacHO saHBJieHHONiy cno- 
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cody, a Ha $Hr.2 HSoOpaxeH odmuft bsim aananeHHoro njias- 
MoxHMHHecKoro peaKTopa. 

JiyqilM BAPHAHT OCyillECTBJIEHMfl HSOEPETEHHfl 

5 npeflJioxeHHHft cnocod nojiy^eHUH moKcmm THiaHa 

peajiHsyeTCfl Ha ycTaHOBKe ($Hr.I) , KOTopan coctoht 
H3 rurasMOXHMHHecKoro peaKTopa I, saKajiOHHoii Kawepu 2, 
TeiiJioodMeHHHKa 3 h (JjiOKa 4 paajiejieHHH npojQrKTOB pe- 
aKUHH, co;iep3Kamero nocjiejioBaTeJiBHO BKjno^eHHHe muuro- 
10 HB 5 H TKanesHe $hjiltph 6. IimKHH TeTpaxjropiui THTa- 
Ha no^aiDT b luiasMOXHMHHecKHii.peaKTop I h3 pacxoflHoJt 
eMKOCTH 7 nocpejicTBOM aacoca 8. 

ILziasMoxuMEqecKHfl peaKTop I (cM.^Hr.2) cojiepxHT 

OCGCHMMeTpOTHHfi KOpIiyC 9 C BHXO^mUM OTBepCTHeM 10, 

15 rcHepaTop II nJiasMH, BanojiHeHHua h3 ojmoro vum ne- 
CKOJILKHX paBHOwepHO pacDOJioxeHHHX no nepHMBTpy Bepx- 
Hefi nacTH Kopnyca 9 nJiasMOTpoHOB, BojiooxiiaxflaeMHe 
^pcyHKH 12, ycTanoBJieHHHe b hojiocth Kopnyca 9 tame 
renepaTopa II njiaswH Ha ojihom ypoBHe, KOTopae $opMii- 

20 pyiDT 30Hy 13 peaKiuiH. IIpn 3tom cciuia 14 $opcyHOK 12 
HanpaBJieHH b cxopoHy BHXoflHoro OTBepcTHa 10, a jma- 
MGTp " d " neHTpaJibHoii 30hh nonepeHHoro ceqeHUH Kop- 
pyca 9, E KOTopoM paswemeHU $opcyHicH 12, paseH ^ = 
= (0,6+0,9) , rfle ^4- BHyTpeHHHfi BnaNieTp KOpnyca 

25 9. 

Cnoco6 nojiy^eHHfl ;aioKCH;na THTaHa ocymecTBJweT- 
CR cjieflyramJM o(3pa30M_. 

KHCJiopo;i HJiH KHicjiopoRcomp-mnwR ras HenpepuBHo 
no.naiDT b ruiaswioTpoHH reHepaTopa II njiasMH iura3M0XH- 
30 MHMecKoro peaKTopa I , rjie sa cmbt aarpesa npa npo- 
xoxfleHHH qepea 3JieKTpiiHecKyio flyry oCpasyeTM ojiaaMa 
KKCJiopojia HJIH KHCJiopoflcoaepscainero rasa c xeMnepaTy- 
poH I500-i-3500°C . 

B imasMeHHHtt noTOK, npoTeKanmioi BHyTpa Kopnyca 

35 9 OT nJiaSMOTpOHOB II K BHXOflHOMy OTBepCTHD 10, bbo- 
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AHT TeTpaXJIOpHJl THTEHa, KOTOpuK B XH^KOM COCTOHimZ 

c noMOfliBK) Hacoca 8 nojuajoT us pacxoAHoll cmkocth 7 h 
pacnujniBanT BOMPOXJiaxmemoAK ^pcyHKaMH 12 b occbom 
5 HaiipaBJieHHH cnyTHO c noTOKOM njiasMH. Pacxo^ti khcjio- 
pojia H TBTpaxJiopHjia THTana peryjmpyroTCH TaKHM o(3pa- 

30M, ^TO OTHOmeHHe MOJIHpHUX pacxoAOB KHCJIOpOAa H Te- 

Tpaxjiopcijia THTana HaxoABTCH b ;Qiana30He ot 1,05 ro 
1,5. npH 3TOM OT 5 jio 50% OT odfflero pacxofla KucJiopo- 

10 fla MOXHO BBOjCHTL HeflccpeiicTBeHHO b 30Hy 13 peaiaiHH, 
rae npoTeKaeT npoiiecc oKHcJiemiH Teipaxjiopima THTana, 
qepes ^-opcjHKa 12 c nejoa jjiymaeavm KanecTBa pacim- 
Jiwaama TeTpaxJiopHfla THTaHa. 

PacnHJieHHuli $opcyHKaMH 12 Ha MejiKHe Kamra rei- 

15 paxjiopHji THTana b sohb 13 peaKnaa CMennBaeTCH c mia- 
SMeHHUM noTOKOM, KaiuiH TBTpaxJiopHfla THTana no^ jiefl- 
CTBHewi BHCOKoii TewnepaTypH HarpeBaioTCH h HcnapaDTCH. 
Ilapu TCTpaxJiopHjia THTaaa okhcjudotch khcjiopojiom c o<J- 
pasosaHHeM jmoKCHAa THTana h xjiopa. 

20 IIpoflyKTH peaKUHH oKHCJienHfl TeTpaxjiopn^a THrana 

c TewnepaTypoa Tp = 1000+1600^0 H3 njiasMOXHMHHecKO- 
ro peaKTopa I qepes BHXowioe oTBepcTHe 10 nocTynamT 
B saKajro^nyD KaMepy 2, rj^e no;iBepraioTCH saKajuce. 3a- 
KajioHnafl Kawepa npejicTaBJiHeT codott cocyja c BojiooxJia- 

25 xjiaewuMH cTenKawH, flnaweTp " ^2" KOToporo npeBHmaeT 
OTaweTp " D< " Kopnyca 9 njiasMOXHWH^ecKcro peaKTopa 
I. B saKanoHHyiD KaMepy 2 no^aioT aaKajio^nHlt ras, b 
KanecTBe KOToporo mokst duTB HcnojiBsoBana oxjiajwen- 
naa rasosan ^asa npoffirKTOB peaKUHH (odopoTmitt xjiop- 

30 hmM ras) . IIpH cMemenHH saKaJioqHoro rasa h nocTynaK)- 
niKX H3 imasMOXHMHHecKoro peaKTopa I npoflyKTOB peaic- 
nm npoHcxojccHT c5ucTpoe oxjiaayoteHHe nocjiewiHx ro tbm- 
nepaTypH T3 =(0,5-r0,7^ Tp, rm Tp - TeMneparypa npo- 
flyKTOB peaKUHH, Jiexaman b .imanasoHe 1000+1600 C, b 

35 pesyjiBTaTB nero npeKpawaeTCH pocT MacTHu ^HOKCHjia 
THTana h odpasoBanHe xbctkhx KonrJiOMepaTOB h3 3thx 
MacTH^. B saKanoqnofi Kawepe 2 npoHcxoroiT ocaamenHe 
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HaKCSojiee npynHUX $pafcnHl! ^acTim OTOKCHfla thth- 
Ha, cocTaB^ifliomHX 10^ ot oduiero ero KOJUwecTsa. 
H3 saKajioHHoa KaiwepH 2 npojiyKTu peaKUZH b Buiae nme- 
5 rasoBoro noTOKa nocTynamT b TenJioodAaeHHHK 3 jtjui 

OKCH^areJiLHoro oxJiascjieHJifl. OcHOBHoe OT^ejieHiie uejieso- 
ro npoflyKTa - moKcviji^a. THTafia - npoiicxoicHT b dJiOKe 
4 npH nocjie;ioBaTejii.HOM npoxojwemii! miKnoHOB 5, b 
KaKflOM H3 KOTopux ocascjiaeTCH AO 60% OT nocTynaxHnero 

10 KOjriiqecTBa jmoKcvijsja. THxaHa, a saiew TKaHesnx (pyKaB- 
Hux> $HJiLrpoB 6, B KaxflOM H3 KOTopux sajcepacHBaeTCfl 
dojiee 60^ ot ocTaBnerocfl KOJuinecTBa OTOKCHna TUTaHa. 
Ha Buxo^e h3 nocjuejiHero TKaneBoro ^luiBTpa rasoBan 
4ia3a nHJierasoBoro noTOKa (xjiop - ras^ pa3;iejiHeTCH 

15 Ha TO noTOKa, ojam hs KOTopux b KanecTBe odopoTHO- 
ro xjiop - rasa HanpaBJiHeTCfl b saKajiOMHyio xaMepy 2, 
a BTopoM -• Ha pereHeparyno xjiopa. ObteMHaa KOHueHTpa- 
UHH xjiopa B xjiop - rase cocTaBJweT ot 70 Jio 90^ i 

nPOMUDWEHHAil nPMMEHHMOCTb 

20 Peajfflsamw HacTOHwero HsocJpeTeHUfl 6uJia ocymecT- 

BJietia npn pesHMHHX napaweTpax, npHBefleflHUX b xacin.I 
npH cJie.nyBJiiHX xapaKTepHHX ycJiOBHflx. 
IIpHMep I. 

TenepaTop II njiasnflH nweeT omh iwasMOTpoH Mom- 

25 HOCTBK) 395 KBT, B KOTOptlft HenpepHBHO nOflaDT KHCJIO- 

po;i 0 pacxo^oM 224 KrA. B saKajioHHOft Kawepe 2 b 
Ka^ecTBe. 3aKajioHHoro rasa ncnojiBsyeTCH odopoTHidt 
xnop - ras. B BOflooxjiaxaaeMOM TennoodMeHHiiKe 3 nHJie- 
rasoBHli hotok oxjiasffaeTCH hp TeKuiepaTypa I60°C. Ilojiy- 
30 HeHHue TBepflue ^pamm wioKCHfla.THTaTa co^iepacaT <5o- 
jiee '70% MacTHU, pasMepoM.AO 0,4 mkm, h weHce 1,0^ 
tiacTHu, pasMepoM dOJiee 1,0 mkm. 
IIpuMep 2. 

YcJioBHH npoBejieHiiH nponecca TaKHe xe, KaK b npH- 
35 Mepe I, ho KHCJiopofl bbo^ht SBpm noTOKaMH: ojmn - c 
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pacxoflOM 212,8 ktA noflaror b reHepaTop II iuia3MH, 
a BTopoK - c pacxoBOM 11,2 kp/^ no^aDT b 30Hy 13 
peaimHi! • 
5 npHMep 3. 

ycJiOBHH npoBefleHHH npouecca TaKHe xe, ^T0 h b 
npmepe 2, ho b sohjt 13 peaicuHii bbowit hotok khcjio- 
pofla c pacxo;iOM 112 kp/h. 
npHMep 4. 

10 ycjioBHH npoBejieflMff npoiiecca TaKne «e, kbr h b 

npHMepe I , ho renepaTop II luiasMH cojiepwr j©a lUEaa- 

MOTpOHa, MOaiHOCTLK) HO 440 KBT KaJKJUjfi . HaCTHOH JIHOK- 

cHfla THxana nojiynaioTCH npeHMyinecTBeHHO c$epH^ecK03 

^OpMH. 

15 npHMep 5, 

ycjioBHH npoBe;ieHiw npoiiecca raKHe kbk h b 
npHwepe I, ho HJiaaMoxpoH renepaTopa II miasMH hmb- 

BT MOHIHOCTL 550 KBT. 

npHMep 6. 

20 ycjiOBMH npoBejieHMH npoijecca TaKne.JKe, kslk h b 

npHMepe I, ho njiasMOTpoH renepaTopa II luiasMu hmbct 

MOUmOCTB 190 KBT, ^TO H Onpe^ieJIEeT OTHOCHTeJIBHO HH3- 

Koe cojiep.T.aHHe b uejreBOM npoflyKxe pyTHJiLHoft $opMH 
AHOKCHjia THxana, 
25 EpHMep 7. 

B renepaTop II luiasMK, KOTopHfi HweeT jiBa luias- 
MOTpona, MonmocTLK no 375 kbt Kaxroifi, nojiaroT khcjio- 
poflcojiepacamaft ras - Bosflyx c pacxo;ioM 1050 kpA, 
npK 9t6m pacxofl KHC-nopojia cocTaEJuieT 244 kp/h. 
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$OPMyJIA H30EPETEHMH 

1. Cnoco(5 noJiyHeHiiH MORcmm THTafla, BKMHams/iA 
reHepauHio imasMH KHCJiopoja nam KHCJiopoacojiep«amero 

5 rasa, BBejieavie b luiasMeHHHfi hotok Texpaxjiopiwa thtb- 
Ha B KHflKOM cocTOHHHH, noc;ieflyTD«ee OKHCJieHHe xeipa- 
xjiopHjia THTaHa b luiasMe, oxJiaauieHHe odpasoBaBimxcji 
npoflyKTOB peaKUHH h OTjtteJieHiie aejiesoro npoflyKia, x a 
paKTepHsyiomnficH tbm, hto 

10 TeTpaxJiopHfl THTana bboaht b njiaaweHHUH hotok npn 

TewnepaType nocJiejunero I500*3500°C h npH cooTHOffleHim 
MOjmpHHx pacxoiioB KHCJiopojia H TexpaxjiopHfla TUTaHa ot 
1,05 Ro 1,5, a nepen oxjiaHfleHneM npojiyKTH peaKiiHH c 
TewnepaTypoft Tp = 1000*1 600°C nojEBepraioT sanajiKe mo. 

15 TewineparypH T3 = (0,5*0,7^ Tp. r^ie Tp - TGMnepaTypa 
npo;iyKTOB peaicmui; Tg - TeMneparypa sakamcH. 

2. Cnocod nojiyneHKH BHOKCH^a THTana no n.I,. 
xapaKTepHsyKmiiiicH tbm, hto 
OT 5 no 50% OT odmero KOJiHHecTBa KHCJiopofla bbojwt 

20 Henocpe;ncTBeHflo b 30Hy peaKixHH. 

3. IlJiasMOXHMiwecKiifi peaKTop. cojiepxamufi ocgchm- 
MeTpHHHHfi Kopnyc 0 bhxojwmm oTBepcTHBM b HiotHeit ero 
nacTH, renepaTop nJiasMH, ycTaHOBJieHHHa b BepxHefi ^a- 
CTH Kopnyca, h ^opcyflKn jpm BBo;ia hcxoothx pearen- 

25 TOB. paswemeHHue hsdub reHepaTopa njiaBMH aa o«iom 
ypoBHe. xapaKTepHsyBmaftcH 
T e M , H T O $0pcyHKI! BHHOJIHeHH oxjiaau^aeMHMH 
K paswemeHH b nojiocTH Kopnyca pasHOMepHO b npe;iejiax 
ueHTpaJiBHoH 30HU ero nonepenHoro ceHeHUH, nprneM co- 

30 njia ^opcyHOK HanpasjieHH b cTopoHy BHXowioro oTBep- 

CTHfl. 

4. IDiasMOXHMiraecKHfl peaKTop non.3, xapaK 
TepHsyramaficfl Tew, ^to ma- 
MBTp ueHTpajiBHoii 30HH Honepe^Horo ce^ema Kopnyca. 

35 B KOTOPOM yCTaHOBJieHH $OpcyHKH, COCTaBJIHeT OT 0.6 

RO 0.9 OT BHyTpeHHero jmawerpa Kopnyca. 



1 
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5. IljiaaMOXHMHHecKiiii peaKTop no Ji.3, x a - 
paKTepHsyBWHftcfl Tew, hto 
qpopcyHKH BHnojmeHU BOjiooxJiaxflaeMifflflH. 

6. ILnasMOXHMHHecKHfi peaKTop no n.3, 
xapaKTepH3yDmH»ofl tbm, 

H T 0 reHepaTop ujiasisa BHnojiHeH, no KpaflHeii we- 
pe, B BUjie jSBjx onasMOTpoHOB. 
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MumyHapQiuioH nooa-iH mui nocnc aec 
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pOSaHUlO H T4L 

P" noKyKicHT. ony6nMKOBaHHbiH no Jiam MCXflyHapoouoH no- 
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KarrcropMH 

jjOKy^tcHT, aEnmoiHHHCn nanieirroM-aMajionoM 



Jlaxa iicHCTBKTcnbiioro saBepuiCHKJi McxayHaponHoro noHCKa 
04 HioHH 1996 (04.06.96) 



ilara ornpaaKH Hacroniiiero anera o Mc^iuiyHapoiiHOM 
noHocc 15 MKUifl 1996 (15.07.96) 



HaHMCHOBaiiiie 11 aapcc McacnyHaponHoro noHCKOBoro oprsHa: 
BccpoccuHCKHH iiayHHO-HccncaoBaTCJibCKHH HiiCTinyr 
HHCTHTyr rocynapCTBCHHOH narcHniOH 3KcneprK3bi, 
PoccnH, 121858, MocKsa, BcpcxKOBCKas Ha6., 30-1 
(DaKc: 243-3337, TeneraHn: 1 14818 OOHAMA 



ynoniiOMOMCHHoe .riHuo: 

O.BoHb 
H.rioHOMapcBa 
Tenett)OH Np: (095)240-5888 



tlHjpMa PCT/ISA/2I0 (sTopoii jihct) (MKUib 1992) 



OTHET O ME)KAyHAPOAHOM nOMCKE 



McxflyHapOAHaa aaaaxa N» 

PCT/RU 95/00254 



C. nOKYMEHTbl, CHHTAIOmMEC^ PEnEBAHTHWMH 


KarcropHA 


CciiinKH Ha AOKyMcHTu c yKasaHHeM. nie aro bo3moxiio. pejicBaimiux MacrcH 


Othochtcs k iryHjcry N? 


A 


DE. B2, 2351051 (AGA AB. LIDINGO). U H05i6ps 1976 (]1.11.76X 
(i)opMyna, ({Kir. 1-2 


3-6 


A 


DE. 82, 2913464 (DEUTSCHE FORSCHUNGS-UIW VERSUCHSANSTALT FUR 
LUFT-UND RAUMFAHRT E.V.), 02 anpou 1981 (02.04.81). (jwpMyjia. ^w. 


3-6 


A 


FR. AU 2187699 (VSESOJUZNY NAUCHNaiSSLEDOVATCLSKY 1 PROEKTNY 
INSTITUT TITAN A), 18 Jtuaapx 1974 (18.01.74), ({jopMyjia 




A 


US. A. 3475123 (PPG INDUSTRIES. INC.). 28 orTJi6pji 1969 (28.10.69), 
c{}opMyjia, (|)Hr.3 


1,2.3 



<I>opMa FCT/ISA/210 (npoiiojixcHHe BToporo JiHcra) (Hiojib 1992) 



